Appl.No. 10/627,267 

Amdt. Dated September 2 1 , 2004 

Reply to Office Action of May 21, 2004 



• •RE MARKS/ ARGUMENTS" 

The Official Action of May 2 1 , 2004 has been thoroughly studied. Accordingly, the changes 
presented herein for the application, considered together with the following remarks, are believed to 
be sufficient to place the application into condition for allowance. 

As requested by the Examiner on page 2 of the Official Action, applicant is submitting 
wherewith a Substitute Specification under 37 CFR § 1 . 1 25 (a) together with a hand-marked-up copy 
of the original specification showing the changes made to the original specification. 

The undersigned affirms that the Substitute Specification only contains the changes noted in 
the hand-marked-up copy of the original specification and does not contain any new matter. 

Entry of the Substitute Specification is respectfully requested. 

Also by the present Amendment the Abstract has been changed. 

In addition, the claims have been changed in the manner courteously suggested by the 
Examiner. 

Entry of the Substitute Specification, amendments to the Abstract and amendments to the 
claims are respectfully requested. 

Claims 1-3 are pending in this application. 
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Appl.No. 10/627,267 

Amdt. Dated September 21, 2004 

Reply to Office Action of May 21, 2004 

Claims 1 and 2 stand provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over co-pending application serial no. 
10/627,267. 

Claim 3 stands provisionally rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable over co-pending application serial no. 10/627,267 in 
view of JP 2-180941. 

In response to the provisional obviousness-type double patenting rejections, the undersigned 
notes that applicant will be filing a Terminal Disclaimer to overcome this rejection in due course and 
the Examiner is requested to hold this provisional rejection in abeyance until an executed Terminal 
Disclaimer can be obtained and submitted. (This case was recently transferred to the undersigned, 
who does not have a power of attorney to sign a Terminal Disclaimer for the applicant) 

It is believed that the above represents a complete response to the Official Action and 
reconsideration is requested. 

The prior art cited but not relied upon by the Examiner has been noted. This prior art is not 
believed to be particularly pertinent to applicants' claimed invention. 

If upon consideration of the above, the Examiner should feel that there remain outstanding 
issues in the present application that could be resolved; the Examiner is invited to contact applicants' 
patent counsel at the telephone number given below to discuss such issues. 
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Appl. No. 10/627,267 

Amdt. Dated September 21, 2004 

Reply to Office Action of May 21, 2004 



To the extent necessary, a petition for an extension of time under 37 CFR §1.136 is hereby 
made. Please charge the fees due in connection with the filing of this paper, including extension of 
time fees, to Deposit Account No. 12-2136 and please credit any excess fees to such deposit account. 



Respectfully submitted, 




BUTZEL LONG 
350 South Main Street 
Suite 300 

Ann ArboT, Michigan 48 1 04 
(734)995-3110 
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SPEC I F I CAT I ON 



RESIN COMPOSITION FOR PURGING 
CONTAMINANT IN THE PLASTIC PROCESSING 
MACHINE 

BACKGROUND OF THE INVENT I ON 

1 . Field of the Invention 

The present invention relates to a 
1 H Con-taw HUrk 

resin composition for purging c^ o n t a mi-, 

n^-a-t i n t^Bte 4 " plastic processing machine. 

2. Description, of. the Related Art 
Plastics have excellent properti . 

such as e a s y p r o c e s s a b i 1 i t y, high p l u^> 0 
d^e-c- l 1 v i t y- , light weight and relative low 
procuring c^£t, so they are u s e d f o r^th^ 
parts and structural materials for a-u^o — , 
^ r k i i ^ autobicyclef scooter, television, 
radiot audio equipment, washing machine, 
r i ce *cook"er? personal computer^ P° rta ^^ 5 
telephone 5 , game machinery, building m a - t e, - 
r^i-a-W. oH ice supplies, s ta t i one r y , f ( ^°JJ • 

sports equipment, a- g - r l o u 1 ~ 
stools and marine tools. 
TU^y^reus ua 1 1 y prepared by plastic 
processing methods such as injection m-«— 
l_d_-i-Brg% blow molding, compression molding, 
transfer molding, to ta t i ng mo Id ing, slush 
molding,. inflation tubular film process, 
and extrusion molding. 

As plastics processing are conducted 
at high x^j^S^t^x^ above 200^, additives , 
monomers, decomposed materials in t 
plastics are changed to carbonized m-a- I e 

c 01 irh as tar. Ditch and other Q-Q-l o - . 




, sticky substances, which are apt to 
"ttt, the surface of the screw. h^- W| 

adhere to processing . 

rJsJ - and die of the P 1 • a t .. P .^^^luwx-A 
machine to cause transfer of the 

1 1 • Lass' ; ; rff: . : a? . 

f — ° f m ° ld ; s ^tlT tno .de d p*^ ^r^-fc 
the ^iZ nS r: u « ?>^ - perform . xpec- 

'^ tM4 *' rl ' tu> , U«r*?' 

ted moving or structual an d die 

fore cleaning the screw. barrel 

the Plastic processing machine has ■ 

5f"*fS'cV 



been required. C $-*W_ 

in case ,0 if P r o d u c t i o n c-h^^ ' ZJ^*^"* 
L. £e%>i4 J m o 1 d e d . a r-t-i-cJ-e- t o n-e-irc-o-t- 



ou i: rrnn; a^^ 

rTIning the screw, barrel and die gfi^^^ln* 

b een also ..«.«."• "J"* ,7 

j u « r a-m-aH-Trs-* specit ical iy 
caused by e-aa-a- 1 n c 



the 



However, there are some P r o b , e m s <~ 
conventional «H^rm method 

barre ' !'; u „ it! method b« 

On. convent, on.l c^ea n n g _ 

h .__^n__fc«-e-«Tt— a-s the 'mo-Lu c d u f d t ^^14 ^=,^ 

ttTTTTTtic processing machine .-"^ 3 

ll_^-e^HS&the screw, barrel and. d, 
'^12 I. ^^A, crhoniaed material 

tot^outside. »" l " ,..!,» ; 

o/c^fSu materials adhered to the 

surface of the ..-'-""^^ 
amoved fusing t^sep.r.t.ng M 

: such as kni f e. , , of 

However. «h i s^th o d ha . a J^£^ 
exposing op^K^to h " B \oW^7^L^H= 



o r 



electric 
I n A c a s e 



p-F-e-e-e~ 



hock. *?i7&& 
se of + large s-i^e plastic 
/^o^t*^ mantling is impossible. 

sw*8 -**-e%-*-*-e. dismantii g c x_^_cl^u^ 

. other conventional c 4-e J 

•IveJU^^^. in which u*^u 1 our-c d t-*-e-mn7 . ^ ^ p 



-^ne is passed < h ' ° U 8 * V ° f 

Plastic ^-^c^i^l^ilSs^ remove 
However Uu4-» ^^-t-tro-d can n -o t 

1 „ «ven t-f a 1-*"* 

contaminanjt 

e_c_a-*-e-«- a large amount of 
consisting^of contaminants 

which s 
resin 



i-ocyc 1 vng 



t i^-i^TEU-^-^. ^777^ produ ct 

nd resin, ^ 
Ijr f i n d use as t-Jfcfc 
compound. ^^J^J^r^ ^ 

c a~l c i 



; omp o 




such as 
improved 



causes 
inorganic 
processing machine 



i n a n t s . 



However, 
jLS-n^&£r the 



new 



p^— crirT^m o f 



power^in 



Another cleaning method 

: j *Tesin composition 



the p-l-a-s--^- 
has b-e-er-n 



consisting^ 




o r 



thermoplastic resin such as 
„, density polyethylene and a surface 
active agent such as sodium stearate 
polyoxyethylene nonylpnenyl 
the effect offering 
hjj^t the c 
n <» 1 v r e m o v e d. 

new -•«^*^'"J , " , _V., 9 «1 

. . Knkai Patent^ vH^ 1 ° w 17 
t^4- Japanese KoKai rat 



l n 



ether h &^i£* ^~*>, 

inter facj^-e-*-*-^. 
contaminants w-a-s scare 



and H7-5 3 7 7 4), in which 



C C- 



. ie ,i. composition consisting of u*e-o-l~ 
, or,ir boron compound- having n 

of abrasive p P*-p-e-r-*Tr- PI»P" ^f4- 

, * u n h j_o sH! i 1 1- not e x c e ~ <M^' 1 

However, the method . 

c\y . ■ . ' r r _ ' t Q f removing -tire 

y-r--« — sufficient etlectoii 

c^nr^c-tnr tai i liuant. . a*to«o 

SUMMARY OF THE INVENTION 

resu lt of diligent ivestigation^^ 
present i nven t i o Dj «h!^_^^ 
the present invention p r o v i d e s ^^Jfc 
resin composition for purging away c.n|^ 
in {.^-plastic processing ma-e-h-^- 
t^SS^S^^^ the r mo P I a s t i c ^s^^nd^ 
a specific hoxate ester of P^^^^g^^ 




t mi n a — - 

^in ^Plastic processing fn y*W 
^ passing said resin composition t h-~-u_ 



^ ; ^J^g-h inside of the plastic processing 

DETAILED DESCRIPTION OF THE 
INVENTION 

* borat e ester of pp 1 yoxya 1 ky I ene ^ 
used for the present invention i . *J^~ 
^ eompound e.pressed by ... ^ 
Kfgeneral formula (1). ^ O 



4 



c 



where in 



R'-^OCHjCHj^^OC^CHCHi^B-O. 

H40CH i 0H5^ J CHCH 3 V<^7 B (,) 
R^OC^CHj^vfoC^CHCHjlr-O 

t* and R s are independently Ljfj,^ 
4k-.„„„ consisting of h- y d !■ o = 0 



rtte positive U,.,n in de p e n e . 1 y ^ 
0 to 30 whose sum is ■« « ' 

..tyTTrou* such ^•' h \JU£ ,h \ l - ^ 
lf propyl. luJm P^h^l. 

octadecyl and docosyl groups and phenyl, 
tolyl and cyclohexyl «-«■»*• tf^%^r 

, llustrative of the borate e^-«-r « 
polyoxya. Itylene are the chemical compou- 
nd expressed by the following c h e « , c a 1 
formula from (2) to (2 7). 
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H^OCT^H^OCH.CHCH,}!- 0 ^ 
H-4oCH 2 CH^OCH 2 CHCH 3 |r-0 



(7) 



CH 3 — (0CH 2 CH2>5— °' 
CH3— (0CH 2 CH 5 ) T — O- 

cHr^ 00 "* 0 "*^-— 0' 



(8) 



;B (9) 



cHr-focH^Hjjr-o 

0CH 2 CH2-)6— 0 



CH 




(10) 



H f0CH 2 CH2>3— 0, 

ChH-° CH 2 CH *H"-"° 



;B (11) 
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C 4 H 9 -f OCHjCHrV-O. 

c 3 Hrf ocH.cHr^r-o—TB 

CHr(0CH 2 OT^0CH 2 CHCH3^ 



H-^OCHjCHCHa}-- 0 ^ 



H-— (-0CH 2 CHi-V°> 

h — ^zCHrjr 0 " 

H^CH.CH.^^aCHrhr 0 



(r 



C^O-^B (22) 
CHj-foCH^V" 0 



HO-^B (24) 



CH3— {0CH 2 CH^0. 



C 16 H 33 0— (23) 



CH5— fo 0 "^ 0 "^ 0 ' 



h4och 2 ch 2 ^^chch^ 

CjHjO-^B (25) 



H ^OCH 2 CH5-}30-0. 



H f-0CH 2 CH 2 -43o-0' 



(26) 
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r ■ r 



<y)„-f OOH t CH 5 ) 55 ^CH(ai} B - 0 \ 

HO-^B (27) 

H ^0CH l CH i } 15 {0CT t CHCHj)3 5 -O 

Production n~-t^d £ o r A b o e e s t e r s 

polyoxyalkylene used for P r • . • n t nrr- 



v-^-n are not limited to^^pec.xxc ^ 
, I -fh^Wfollowing method is ^^-^b-U-. ^ «^ 
{W^*^^; f polyoxyalkylene 

The borate e 8 V&tA^V*^^^ 



; o n-i 

or ester— cav-x. «^o- 
c-^-rr^ Polyoxyalkylene expressed by the 



are produced by TOTo r y f Q ^^S^ 

- - reaction by c on t a -<T 



ester- exchange 



chemical formula (2 8) w i t h bor i c .c id o r 

borate esters of lower a HmUmS- such as 

methyl alcohol, or. ethyl alcohol. 
methyl n^^^JUh aV H e action is e-a-r-^ 



It is p-^-e-f aWb 1 e th 



A- 



ra^ out bousing 1 mo 1 ofjgr -to c , or 
borate esters of lower a^h^ w i t h Jrom^ 
3 to 3.5 moles of- P o 1 ^ ? 1 6 6 **^«Sai 

s ^ b y the chemical 4_£m*4 a (2 8). 

If the mole ratio is less than 3, -IE* 
ie^-a-b-4-e — b c o a u-s =e» und e s i r able 



lip ,.d.a. of borate ..tor. having two 
or three boron atom, are generated 
The other byproducts or unre.cted 

be remained in the 

b TTTT7.ste7, uniesa the, ^ 
th e purging effect of the resin 
of the present invention. 



R» (OCH.CH.) a (OCH.CHCH,) bOR 2 (2 8) 
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c r 



wherein R'and R 2 are independently s^r-Hr 

p«-n-d-e-Tr-lr4-y A f r.om 0 t o 30. kMtm^^S 

Bl^rVof U^^ °"tfo r fr ^-P are ^ 
alkyl groups such as^methyl, ethyl, ™ ' T 

l.opr.pyl. b«l, Pentyl, hexyl, 
oc'tyl, nonyl, decyl, dodecyl, ' 
octadecyl and docosyl groups and phenyl 
tolyl and- eye lo hexyl group-? e^fi/^d 
o f the po 1 yoxy a Iky 1 ene e.x-p4- 




s 

4 



y the .chemical formula (2 8) are as 



follows^ 

diethylene glycol monomethyl ether, 

diethylene glycol monoethyl ether, 

diethylene glycol m o n o i s o p r o p y 1 ether, 

diethylene glycol monobuthyl ether, 

diethylene g 1 y c o 1 m o n o o c t h y 1 e t h e r , 

diethylene glycol monodecyl ether, 

diethylene glycol m o n o h e x a d e c y 1 ether, 

diethylene glycol mo n o o c t a d e c y 1 ether, 



triethylene glycol monomethyl ether, 

triethylene glycol monoethyl ether, 

triethylene glycol mo n o i s o p r o p y 1 e t h e r , 

triethylene glycol monobuthyl ether, 

triethylene ,l,eol . monobuthyl ether, 

triethylene glycol monoocthyl ether, 

triethylene glycol monodecyl ether, 

triethylene glycol m o n o h e x a d e c y 1 e t h e r , 

triethylene glycol m o n o o c t a d e c y 1 ether, 

tetraethylene glycol monomethyl ether, 

tetraethylene glycol monoethyl ether 

tetraethylene glycol m o n o i s o p r o p y 1 ether, 

tetraethylene glycol monobuthyl ether, 
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v.:'-- ? 



r 



tetrae thylene glycol monoocthyl ether, 

tetrae thylene glycol monodecyl ether, 

tetrae thylene glycol monohexadecyl ether 

tetrae thylene glycol m o n o o c t a d e c y 1 • e t h e r 



polyethylene 
polyethylene 
polyethylene 
polyethylene 
polyethylene 
polyethylene 
polyethylene 
polyethylene 



monomethyi ether, 
monoethyl ether, 
monoisopropyl ether, 
monobuthyl ether, 
monoocthyl ether, 
glycol monodecyl ether, 
glycol monohexadecyl ether, 
glycol monooctadecyl ether, 



glycol 
glycol 
glycol 
glycol 
glycol 



dipropylene glycol mo nomethyl ether, 

dipropylene glycol monoethyl ether, 

dipropylene glycol monoisopropyl ether, 

dipropylene glycol monobuthyl ether, 

dipropylene glycol monoocthyl ether, 

glycol monodecyl ether, 

glycol monohexadecyl ether,, 
glycol 



dipropylene 
dipropylene 
dipropylene 



monooctadecyl ether, 



t r 
t r 
t r 
t r 
t r 
t r 
t r 
t r 



propylene glycol monomethyi ether, 

propylene glycol monoethyl ether, 

propyleneglycol monoisopropyl ether, 

propylene glycol monobuthyl ether, ^ 

propylene g 1 y c o 1 mo n o o c t h y 1 e t h e r , 

propylene glycol monodecyl ether, 

.propylene glycol monohexadecyl ether, 

[propylene glycol monooctadecyl ether, 



tetrapropylene glycol monomethyi ether, 

tetrapropylene glycol monoethyl ether, 

tetrapropylene glycol monoisopropyl 
ether, 
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c r 



tetrapropylen 
tetrapropylen 
tetrapropylen 
tetrapropylen 
ether, 

tetrapropylen 
e the r , 

polypropylene 
polypropylene 
polypro p y 1 e n e 
polypropylene 
polypropylene 
polypropylene 
polypropylene 
polypropylene 

diethyleneglycol t r i pr qpy 1 eneg ly col 
monomethy 1 ether, 

tetraethyleneglycol dipropy leneglycol 
monomethyl mether, 

tetraethyleneglycol tripropyleneglycol 
monomethylether, 

tetraethyleneglycol tetrapropyleneglycol 
monomethyl ether, 

pentaethyleneglycol dipropyleneglycol 
monomethyl ether, 

pentaethyleneglycol tripropyleneglycol 
monomethyl ether, 

diethyleneglycol tetrapropyleneglycol 
monomethyl ether, 

hexaethyleneglycol dipropyleneglycol 
monomethyl ether, 

hexaethyleneglycof dipropyleneglycol 
monomethyl mether, 



e glycol monobuthyl ether, 

e glycol monoocthyl ether, 

e glycol monodecyl ether, 

e glycol, monohexadecyl 

e glycol monooctadecyl 



glycol monomethyl ether, 

glycol monoethyl ether, 

glycol mono i sop ropyl ether 

glycol monobuthyl" "ether, ■ 

glycol monoocthyl ether, 

glycol monodecyl ether, 

glycol monohexadecyl ether 

glycol monooctadecyl ether 
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n ■ r 



hexaethyl eneglycol t r i p r o p y 1 e n e g 1 y c o 1 
monom ethyl ether, 

hexaethyleneglycol tetrapropyleneglycol 
monomethyl ether, 

hexaethyleneglycol pentapropyleneglycol 
monomethyl ether, 

hexaethyleneglycol hexapropyleneglycol 
monomethyl ether, 

heptaethyleneglycol dipropyleneglycol 
monomethylether, 

heptaethyleneglycol dipropyleneglycol 
monomethyl mether, 

heptaethyleneglycol tripropyleneglycol 
monomethyl ether, 

heptaethyleneglyc o 1 tetrapropyleneglycol 
monomethylether, 

heptaethyleneglycol pentap r 6 p yleneglycol 
monomethyl ether, 

heptaaethyleneglycol hexapropyleneglycol 
monomethylether, 

heptaaethyleneglycol heptapropylenegly-c 
oi monomethyl ether, 

octaethyleneglycol dipropyleneglycol 
m o n o m e 

thyl ether, 
octaethyleneglycol tripropyleneglycol 

monomethylmether, 

octaethyleneglycol tetrapropyleneglycol 
monomethyl ether, 

octaethyleneglycol pentapropyleneglycol 
mono me thyl- ether, 

octaethyleneglycol hexapropyleneglycol 
monomethylether, 

octaethyleneglycol heptapropylene glycol 
monomethyl ether, 
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r 



polyethy leneglycol polypropyleneglycol 
monomethyl ether, 

triethylene glycol^ 
tetraethy lene g 1 y,c o 1 /f 
pentaethylene' glycol^ 
hexaethylene glycol,^ 
heptaethylene glycol //K 
octaethylene glycol^ ^ 
decaethy lene g. 1 y c o 1 ; ^ 
tridecae thy lene g 1 y c o ^ x 
hexadecaethylene glycol^ ^ 
e i co saethylene- glycol /-K 
pentacosaethylene glycol^ 
triacosaethylene glycol^ 

tripropylene glycol^ 
■ tetrapropy leae glycol^ 
pentapropy lene glycol^ 
hexapropylene glycol^ 
hep.tapropy lene glycol^ 
octapropylene g 1 yco ^ 
decapropylene g 1 yco l y y 
tridecapropylene g 1 y c o 1 ; ^/ 
hexadeca p r opylene glycol^ 
eicosapropylene glycol^ 
pentacosapropylene glycol, ^r- 
triacosa propylene glycol^ 

triethylene glycol tripropylene glycol, 
tetra ethylene glycol dipropylene glycol, 
tetraethy lene glycol tripropylene glycol, 
tetraethylene glycol tetrapropy lene 
glycol, 

pentaethylene gl y c ol dipropylene glycol, 
pentaethylene glycol tripropylene glycol, 
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C 



hexaethy lene glycol dipropylene glycol, 
hexaethylene glycol triprdpylene glycol, 
hexaethylene glycol penta propylene 
glycol, 

hexaethylene glycol hexa propylene glycol, 
heptaethylene glycol dipropylene glycol, 
tria cos aethylene glycol dipropylene 
glycol, 



h e 




taethvlen 


e s 


1 y c o 1 


tripropyl ene 


g 1 y c o 


1 , 


h e 




taethylen 


e g 


1 y c o 1 


tetrapropylen 


e 




2 1 


v 


col, 












h e 


n 


taethvlen 


e e 


1 y c o 1 


pentapropy 1 en 


e 




2 1 


v 


col, 












h e 


T\ 

V 


i"p p t H v 1 pn 


c S 


1 y c o 1 


XX v* A fl ^ 1 U y Jr X w XX v<» 






g 1 


y 


col, 












h e 


p 


taethylen 


e g 


1 y c o 1 


hep tapropy.l en 


e 




«z 1 


v 
J 


col, 












O C 


t 


aethylene 


g 1 


y c o 1 


dipropylene gl 


y c o 1 , 




O C 


t 


aethylene 


g 1 


y c o 1 


tri propylene g 


1 y c o 1 , 




o c 


t 


aethylene 


g 1 


y c o 1 


tetrapropylene 






g 1 


y 


col, 












o c 


t 


aethylene 


g 1 


y c o 1 


pentapropy 1 ene 






g 1 


y 


col, 












o c 


t 


aethylene 


g 1 


y c o 1 


hexapropylene 


g 1 y c o 


1, 


o c 


t 


aethylene 


g 1 


y c o 1 


pentapropylene 






g 1 


y 


col, 












0 c 


t 


aethylene 


g 1 


y c o 1 


octapropylene 


gly'co 


1, 


P o 


l 


ye thy lene 


g 1 


y c o 1 


polypropylene 


g 1 y c o 


1, 


t r 


i 


propylene 


8 1 


y c o 1 


triethylene gl 


yep 1 




mo 


n 


o m e t h y 1 e 


the 


r , 








t e 


t 


rapropylene 


glycol diethylene 


g 1 y c o 


1 


m o 


n 


ome thy 1 e 


the 


r , 








t e 


t 


rapropyle 


n e 


g 1 y c o 


1 triethylene 


g 1 y c o 


1 
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r r 



mo 


n 


ome 


thyl ether, 












t e 


t 


rap 


ropylene glycol tetraethylene 








g 1 


y 


c o.l 


monomethyl ether, 












P e 


n 


tap 


ropy x ene glycol a 


l e xnyx ene 


g 


1 


y c o 


1 


mo 


n 


ome 


+ W% T 1 A. "f* A, V 

x n y i exner, 












P e 


n 


tap 


ropyiene gxycox x r 


i e xnyx ene 


g 


1 


y c o 


1 


m o 


n 


ome 


xnyx exner, 












P e 


n 


tap 


ropyiene glycol te 


traethyl.e. n 


e 








g 1 


y 


col 


m o n o m e x n y x exner, 












h e 


X 


a p r 


opyxene gxycox a 1 e 


+■ r% tt I a n a /T> 1 

xnyxene gx 


y c o 1 




m o 


n 


ome 


xnyx exner, 












h e 


X 


a p r 


opyiene glycol tr 


i.ethy 1 ene 


g 


i 
l 


y c o 


1 


m o 


n 


ome 


thyl ether, 












h e 


X 


a p r 


opyiene glycol tet 


rae thyl ene 










g 1 


y 


col 


m onomethyl ether, 












h e 


X 


a p r 


opyiene gxy c o x pen 


tae thyl ene 










g 1 


y 


col 


m o n o m e x n y x .exner, 












h e 


X 


a p r 


opyxene gxycox nex 


ae thyl ene 


g 


1 


y c o 


1 


m o 


n 


ome 


xnyx exner, 












h e 


P 


tap 


ropyxene gxycox u 


iethylene 


g 


1 


y c o 


1 


m o 


n 


ome 


xnyx exner, 












h e 


P 


tap 


rupyie-ne gxycox tr 


x e xny x ene 


g 


1 


y c o 


1 


m o 


n 


ome 


t k V 1 O + Vl A T" 

i n y i e i 11 e i y 












h e 


P 


tap 


ropyiene glycol te 


traethylen 


e 








* 

g i 


y 


col 


monomethyl ether, 












h e 


P 


t a p 


ropyiene giycox pe 


TT O A + Vl TT 'l A T* 

nxaetny xexi 


e 








g 1 


y 


c o 1 


monomethyl ether, 












h e 


p 


tap 


ropyiene glycol he 


xa ethyl ene 










g 1 


y 


col 


monomethyl ether, 












h e 


p 


tap 


ropyiene glycol he 


ptaethylen 


e 








g 1 


y 


c o 1 


m o n o-m ethyl ether 












o c 


t 


a p r 


opyiene glycol die 


thylene g"l 


y c o 1 




mo 


n 


ome 


thyl ether, 
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octapropylene glycol triethylene glycol 
monomethy 1 ether, 

octapropylene glycol tetraethylene 
glycol monomethy 1 ether, 

octapropylene glycol pent a ethylene 
glycol monomethyl ether, 

octapropylene glycol hexa ethylene glycol 
monomethyl ether, 

octapropylene glycol heptaethylene 
glycol" monomethyl ether 

octapropylene g 1 y c ol octaethylene glycol 
mo n ome t h y 1 e t h e r 

polypropylene glycol polyethylene glycol 



m o n 


omethyl eth 


e 


r • 














t r i 


propylene g 


1 


y c 


o 1 


t r 


iethylene 


g 


1 


yco 1 


m o n 


omethyl eth 


e 


r , 














t e t 


rapropylene 




g 1 


y c o 


1 


triethylene 


g 1 y c 


mo n 


omethyl eth 


e 


r, 














t r i 


propylene g 


1 


y c 


ol 


t r 


iethylene 


g 


1 


y c o 1 


m o n 


omethyl eth 


e 


r , 














o c t 


apropylene 


g 


1 y 


col 


d 


iethylene 


g 


1 


y c o 1 


m o n 


ome t h y 1 eth 


e 


r , 














oct 


aethylene g 


1 


y c 


o 1 


d i 


propylene 


g 


1 


y c o 1 


mo n 


omethyl eth 


e 


r , 















octaethylene glycol .tripropylene. glycol 
m o n o m ethylether, 

octaethylene glycol tetrapropylene 
glycol monomethyl ether, 

octaethylene glycol pentapropylene 
glycol monomethyl ether, 

octaethylene glycol hexapropylene glycol 
monomethyl ether, 

octaethylene glycol heptapropylene 
glycol- monomethyl ether, 
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octaethylene glycol octapropylene glycol 
monomethyl ether, 

polyethylene glycol polypropylene glycol 
monomethyl ether, 

A solvent or diluent may be i n y bo r p o r eu>— 
t oJ-^i nto the raw materials such as boric 
acid, borate f- s t e r of lower a I c o h o -J and 
polyoxyalky lene, or into borate esters 
of glyco-1 ether. 

I f ^^Te solvent or diluent a-p-e * employed., i 
they must not disturb the e- o tor y Ti c a t 1 o K 

d^,h ydrntiir n or ester — e xchange reaction 
and .their b oil i n g p o - i n - t a -r-e-, preferable 
i>- e-l 1 *xw the boiling point of the b- y produ — . 
e-irs or polyoxyalkylenes, M • fyp(tkAk*> 

B x - a m p-T^e o f t^p^e s^o-4-v-e-rr-t< o r d 1 1-u m4 a r e 
ether s such as diethyl ether, dioxane, 
tetrahydrof ran; a 1 i pha t i c h y drocarbons . 
such as hexane, acetic anhydride, h *e. pffij^-^' 
ruz-r^ octane, nonane, decane, undecane; 
aromatic hydrocarbons sjch^b e n z e n « , 
toluene, xylene; c , yclo oik a n c such as 
o-4-o-h-e r TTa n cyclohexene; non — proton polar 

c-^m^Po u such as dimethy formamide, <hn-=- il^i^f^^" 

m-e-^-h-y* 1 sulfoxide, hexamethyl polyamide 
phosphate, acetonitrile, N — methyl p y r r o~— p^(So\\^^ 
Li-d-o n e ; a n d their chlorine substituted 
CrG-mrp-oKi u d such as chloroform and carbon 

A -ratal y 3*8 a for the e_s- t e ryfication — - 
d e-k y d r a t i or ester — exchange reaction 

may be used. - f £ 

I f c a t a 1 y V - t o necessary for ^^Q^f^ 1 ^ 

promoting the reaction, following c -on J e — 
n-s-ar-1r~r*e^n catalysts are reco mm ended. 

am p-4 e of t*ir^e catalysts are metallic 
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sJ^Z< of organic a^c=m such as ferrous o-e~ 
UwwrTT*. ferrous naphthenate, cobaltous ^ 
naphthenate, manganese octanoate, s4juw»- 
wroctanoate, s tannum' naphthenate, lead 

hthenate, organotin 
^uch as d-H^rW tin di acetate, 
tin dioctanoate, di butyl tin 
dilaurate, d-i-b4%^f tin dioleate, dibutyl 
tin dimethoxide,, oxidized dibutyl tin; 
metal ilrnhnlnf s u c h a s tetrabuthyl 
titanate, tetrabutyl zirconate; titanium 
^^Uk>^^^" such as di-isopropoxy bis-acetyl 
^ acetonate titanium, 1, 3 - p r o p a n e d j "^k^. 

bis-ethylacetonate titanium, 1, 3 -fc r o p a . 

-^^^^qjA y 1 a V 1 ° a Vi ^fe r- fSS^ 



a-e-e-^-n-a-t-e, a J^g^Tt r i s i rUy W^)- 



amines such as hexyl amine, dodoc, 
LA^™W*y-t-*-m-^ phosphate, dimethyl hydroxyzine, 

O diethyl h y d r o x y a m i n e ; t e t r a - a mm o n i um lM> r^AM<-Ce 

~^%h* 8 b ° " z y ,' f #frfo T £fV IV i 

afr fx ^^soch as h ^KgeVlon l c acid, 

nitric acid, s«-L&c' V Vc i d, p h o s p h o r i c ^l^nif 
acid; organic a^i-d such as acetic a*h^d - ^ 
r ^ e , pure acetic acid (over 99.8%), p-*-o-^P 
^_i_o-a-T.c acid, citric acid, benzoic acid, 
formic acid, acetic acid, oxalic a c i d, 
p -toluenesul fonic acid; cJO^H^A^^ 
such as methyl t r i - c h 1 o r o s i I a n e , 'd-jm-e-^h - 
0 y-4- d i-ch 1 or o s i 1 ane ; inorganic^^p such 

as aqueous a mm o n i a ; o r g a n i c b-a-s-e such as 
ethylene diamine, tri-ethanol amine; and 

amino alkylamine. ^U^^^^^ ^ 

It is preferable that the e 6-*-e-r-y f 1 c a t - 
i-o-n - d e h - y -d-&-a-t-4-o~n or ester-exchange reac- 
tion is carried out under ^condi t ion? 
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o( reduced ... . tmo . ' ^Jjj£& t£T 

from 100 to 180t:. (UnaijL- }^a0tJ> u ^> 

u ^ auch as lower « «'V °*" 

^o^'e*? the reaction 
o-a^ of byprod^ucJM P 
equilibrium t -u I a , ° r n l i 1 <■ 

borate ester of P o 1 y o ay a 1 k y 1 e n e . ^£Jg^ 

As to the removal m^-e-4,- azeotropic 
dis tiHation usin^zeotropic agent and 
batch or continuous distillation using 
a distillation tower are preferable. ^tfUrt 
For the purpose of improving t he P-*-o^ 
^i^'of the borate ester of P o 1 5 o k y a 1 Q ^ fct J^ 
^^rrers, ami.no group containing 
^aTdTr^o^e^ may be added t o s a i d b-e^^ 
jesters of po 1 yoxya 1 ky 1 enes. 

Adding the amino g roup c o n t a i n^nyg^ 



1^4-e^_J^-*^ 

a^e ester hydrolysis and also exhibit ^.^^ 
^ rust preventive effect under the c o*-d-*-4- 
^ i_xj-n of^JS^of water or its vapor 

A of the amino- group c ° n ^Jj^gMw nA- 




Examples t*tt^n;' vi , 

c ^S£f$H ( . o c 1 u d . alkylamine, C4— l^Gn-U * 

JtB ^.,- alkanol a m i n e . h e « e r o c y c 1 i c am^ne^ 
diamine. 1 a c t a m, c y c 1 1 c imide and J, JU : 

amine. which may be used a.one or c*Wlrt-»«* 

a^a.. tU^» f ^^e^ ' °" ""„"... d 
As the lliy , amine, there can be usee 

methy , amine, dimethyl amine. trtme hyl 
amine. ethyl amine «. .t hy > amine « < > " 
ethy l amine, propyl am.ne. N. N P 
o,yethyl) h.x.decyl amine. dodecyl d.me 
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r 



thy l .»!., ste.r.mide , r o p y . a 1 me . K , 1 



a 

ami n e , 



polyoxy ethylene (3-30) 1 «ury UmU^^ 



polyoxyethylene (3-30) oleyl 
ye th y 1 on e. (3-3 0) dilauryl am 



h^e (3-30) stearyl amine . H^^--.-,- 
e^e (3-30) alkylamine, p o 1 y o x y e t h y 1 e n e (3 
dialkyl amine, and d i (o 1 e o y 1 o x y e t h y 1 ) 
hydroxy amine. ^ 

A . . th . cc .... i k '. 1 n ; mi ;;; h ; i h ^^fc 4 

used cyclohexyl amine. methyl vy 
and ethyl cyclohexyl . arain. 
As the alkanol amine, there can ^J^C. 
d ethanol amine. diethyl hydroxy g%f%^J> 
a^diethanol amine. dimethyl a-*~-*-e— 
e-^a^. triethanol amine. pr o p a no 1 a mi ne 
dim ethy 2-hydroxyp.ropyl amine. buthanol 
amine, methyldi (2-hydroxyethyl) am ^ e » 
tri (2-hydroxyethyl) amine. h y d r o * y m et by) 
di (2-hydroxyethyl) amine. dibenzil * 
r^^ryl amine and cyclohexyl d i ^ffitftf 

^_e-^-y-e-t-1r-r4-) amine. 

the cycloalkanol amine. .*^ r J^£& 





,»thvlcvclohexanol 
h-e-*-a-n-o 1 amine and e thyl eye i 

am ls C the heterocyclic amine. there can 
b e 



used pyridine. lutidine. 3. 4 



/ y lidine. piperidine. N — .thyl piperidine 
and N-e thyl piperidine. 

As the lactam. there can be used 

■ n lactam N-me thy 1 P r o p i o lactam. N 

°" A 7\lV cyclic imide. there caa be used 
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succinimide, N-methyl s u c c i n i m i d a , 
N _ ethy l succinimide, phenyl succinimide 
and 2-undecyl imidazoline. 

As the diamine, there can be used 
ethylene diamine, triethylene diamine 
and tetraethylene diamine. 

As the polyamine, there can be used 
diethylene triamine, triethylene t -e-^a_ 

tertiary a^m-4-fr^^-o-<Jp * o n 
:s exhibit exce 
preventing hydrolysis of borate 
polyoxyalkyl. ene 

and purging the coloured c < S £*£jk 



T^i-tr-e and pentaethylene pent amine. 

Ja-V. contain 
^p f °^o n t ain i n g 

1 1 e n t o f fprF o f 



Among these ..-2S3WS!( P .o.. fining 



p-^4j-Bri> 
c o na'p^B'irn 



ester of 
and promoting the c s 



c o n t- a 



E^^e^f tertiary a ^inolrfu 
L^. compounds having]Hbove mentioned 
Client properties are p o 1 y o x y e t h y 1 e n e 
(3-30) octadecyl amine, p o 1 y o x y e t h y 1 e n e 
(3-30) laurylamine, po lyoxye thy 1 ene (3 3 0) 
oleyl amine, p o 1 y o x y e t h y 1 e n e (3-30) «-*+«- 
^a.ine, po 1 yoxye thy 1 ene (3-30) stearyl 
amine , p o 1 y o x y e t h y 1 e n e (3-30) alkylamine 
po lyoxye thy 1 ene (3-30) dialkyl amine -and 
A i (o 1 eoy 1 oxy e thy 1) h y d r o x y a m i n e . 

Th l amount of ^SS^AVfc o n t a i n i n g 
c^m g'Hl d to 100 parts by weight of 



tester of P b 1 y o x y a lk y 1 e n 
lOOpartsbyweii 

to 50 parts by we ight and mo s t f 

^from-io'to 30 parts by weight. 

Use of ^solvent contributes to 

lower viscosity of the borate ester 

polyoxyalkylene . 
a- 

A s tdy 6 solvent, 




o f 



there can be 'used 
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o propyl alcohol, but y. 1' alcohol, 



water, methyl alcohol, ethyl a 1 c o hoh J s 

i s op r*oTp — 

y-4- ether, ether, ethylene glycol, p- 
e-tr h y 1 e - p -s- glycol, polyethylene dimethyl 
ester, di ethylene glycol, triethylene 
glycol, ethylene glycol dimethyl e 1 h ^hJ^ ie 
diethylene glycol dimethy ether, d i c L h^ a& f 
l^e-n-e — glycol diethy ether, ethylene g-t-^J 




diethylene glycol mo- n 0 ^J\Z±iJ 
j^Ar- ether, diethylene g fy col diethyl 
ether, diethylene g 1 y co Kp r o p y 1 ether ' ilM# (y 
diethylene glycol d ibui hi^T ether, d-wate-.- ^ 
t_h-y 1 ether, propylene glycol, acetone, 
me thy ethyl ketone, furfural, dioxane, 
methane sulfonate, diethy ether, tetra 
hydro fur an, hexane, acetic anhydride, yV ^ tCA> ^ 
heptane, octane, nonane, decane, u n d e c-a - 
r^r benzene, toluene, xylene, c t t l o h» - ^frioWfemP 
ajv-er cyclohexene, dimethyl formamide, 
dimethy sulfoxide, hexamethyl t r i a m i d e ^ | ( 
phosphate, acetonitrile, N-methyl p ji-e-W 1 - , r 
1 _L-d-o-n-e , chloroform and carbon te -t-r-a ililih t-WCAMT'^ 
r>dTaad the. solvents are used by alone 
or combination. 

The. amount of solvent to 100 parts b y ^^fyfa 
total weight of b o r a t e e s t e r of p , o 1 y o x y x O d 0 
alkylene and a^n^e^^c o n t a i n i n g c-o^-^^ 
o-u-tt-d —a-J^ from 0 to 100 parts by weight, 
f a v o ^ ^^^^X^ 5 to 5 0 parts by weight 
and most -j- avourabl y _ from 10 to 30 parts 
by. weight. f^f^JC^ Xnawkt' 42 ^ 5 %~L 

Tire — e-^hre-T 1 l i g i e d i c u -t »ther than amino- 

group containing c^o^-p-o-u-ii a and/or s w i v e n ^j i%M J^ 
may be incorporated *-© b o r a t e ester of 
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polyoxyalkylene for the purpose of 



the properties of cleaning and 
pur g ingles in coiapound^ the present 

in i; nt ^Fother i^B^.-Vr^^ 
used stabilizer* n e u t r a 1 i z e r , a n-t-^x^-a^^ 
n^t, ultraviolet absorber, 1 i ght ^s t -^|^g ? ,^ 
antistatic agent? 1 ub r i c a n t, P "^^ , 
Wy imP roving Mentj.fill^ ^ 
e^n-g agent^ coupling a g e n £ a^ ti^P^ 
rusting agent* bl^MM.n^ ^^^gT" 
forming agent? «^^£ eD V ^ 
in ^ rr c-o-jfo^^t, pigment* dj£2n g agent^ 

carbon black. water tree P reve ^!\£^<_ 
agent,^ voltage stabilizer, ^4 - 1 r a o k .1 n dT 
agent" organic peroxide, cros s 1 ink ing^ 
agent? d i » i n f e c t a n t? ^ a t^s e p t i c s . 
^rcrp^ agentjand a n-t-4-^tt-s t agent. 




In the present invention, ^^J^^^^jk 
composition for purging c ojO^-w^ 
U-^V^eans ts^ r e s i£ composition wh i c h i s f e d 
* fr om^hoTper ^i#f-ide of — t 

Plas1i,c^es^achi n e to fill the 



va^^^wF^Uh^TTs in composition, 

The vacancy e4 plastic p r o c e s 5*2^* ^ 







composition for P r o d u c i n g^^ P 1 a s t i c 

bTTrel and die had £2U^ s^w.th the 
,n1o C £ie^r- sticky contaminant formed by 

decomposition of 'thT^*,^^ t lT 
• in case of long -^-p-e-^-t-^^ o r ^Mge^ 

, resin c eiS^£^^ 

other ^ r t of. plastic 

U, resin c gStf? .Vf^ used for p^^^u^o,* 

4^ ^^p^tr^ and the co at ami n -a^r c-a-W-4 hj 
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long time operation must 



be purged f-o-r 

new plastic article p r o d u c t i o n t o p-r-e-ve 
-a-t- ^O-e-eS - c QjaJL-a-inX n a t i n n,. 

The resin c o m p o s i t i o n A f o r purging e^^UvHin<*fc 

t-a-ffl^ n a n t and r f- B ^f7^ B ^ d 
j) o s i t i o-n y i 



used 



r^a-i^B-^J p r e v i o u s [y 
resin c uu ip o n i T i o-n ^i s f e d i n t o fi 
processing machine after previous 
particle production is ^ ver ' 

The resin * ° * ' ^ f^^g^ 

be continuously f e d^' o r t\ oTp p e <f (3 i t e r S-fe-e 

r^i^- o^po r ition ' ^ ^-^ 
_o-f- the plastic p r aces s in g m -a chine, 

4OT'then s«4^-^ the heat 



v, a c a nM . 




e n 

the machine 



temperature 



and J'cave i 



temperature 
the resin 



composition^ 



\ A a i t M for.vAuf ti 



c i e n t time 



a s 



f r om 6 to 




thi next plastic m o <i JP/^ f 1 1 » c^SR t«T™ 

fres in 



next plastic mo lj} film Q^^pfi^ 

l c 0-Bar^-o-s— 5r 

tion for next plastic m o l"d or film will 



the new 



be fed 
i a-e-, — * 
o s i t i o n 



into the p 1 a s t i c p r oc e s s i ng m^™-^ < 



a^^id J?S£fc* contaminant^ 1 1 be 

j ¥ — .fk a resin O-o i l l p o 0 1 t — 
The resin usedfor the resin 



invention 



1 s 



the 



t h-e-r-m-e-7 



resin 
of present 
•c resin- 
As the thermoplastic resin, there can 
be used high density polyethylene, high 
pressure low density polyethylene such 
as HP-LDPE, EVA, EEA, Ionomer, olefin 
vinylalcohol copolymer, LLDPE, VLDPE, 
polypropylene (PP), p^-p-yr^ a (PS), 
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acryloni tr i le — butadiene-* tfl e n e c -G^-a^ry^- 
rn-cr (AB S), acrylonitril e - s- ^ yfflVr Te copolymer 
(AS), acryloni trile — butadiene copolymer, 
acryl onitr i 1 e acryl ate^-s tyl ene copo lymer, 
polyvinyl .chloride (PVC), p o 1 y ami de, p «-Hr- 
CJ^L7 e im, Aac i y-t-a-t^- (PMMA), polyacetal (POM), 
ami no p o 1 y a c.r y 1 ami d e, p o 1 y a r Jj£*fey n Qfo 0 J&. 
carbon resin, poly imide (PI), P o4-y-a m 1 n o- 
bi-sJiuJ-^m^e (PABI), p o 1 y am i d e i m i d e (PAI), 
polyetherimide (PE I ), b i s m a leimidet.riazine 
r e s i n (BT), polysulfone, p o I y b u t y 1 ^^/^(^ 
terephthalate (PBT), polyethylene t o rte p hj - 
t k-a-4-a-t-e> (PET), polyvinyl idene chloride, 
polycarbonate (PC), polyvinyl acetate, 
polyvinyl alcohol, polyvinyl ether, 
polyvinyl formale, modified PPE, m-o d i li — 
^ polyphenyleneoxide (PPO), po 1 ypheny 1 ene 
sulfide (PPS), polyethersul i one (PESF), 
polyetheretheni e t o gj.JP EEK), polyarysulfon 



e (PAS), p o SfeeN^ 1 V e me n (TPX), liquid 
crystal polymer, silicone resin, natural 
rubber (NR), butyl rubber (II R), acrylonitr 
i le-butadiene rubber (NBR), * chloroprene 
rubber (CR), styrene butadiene rubber (SB R), 

butadiene r u b b e r (BR). p/vd^S^^ (U>&Jlld&\t*^5 

P r n d u c t 1 Q r method^ of .the resin c CHn-pCojS^" 
i X-4-o-n^ for purging away , cont amin o nH : tf*f u 
the present invention is not. limited 
t o ^s^e cific method*, howeve 1 lowing 

method is desirable. j-t^cmofi^i 

To the 100 parts by weight of a t b-e-nro 
^_Ua-s-m: resin, 0.1 — 10 parts by weight of 
a borate ester of glycol ether expressed 
by general formula (1) is -added. 

The f o-r-m — e-f — , t h - e thermoplastic "resin 
may be/ powder or ^pellet form. 



i 
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The borate ester of po 1 yoxya 1 ky 1 ene s 
may be soaked into thermoplastic resin 
powde^ or pe+m.^. ^ ^Of^^ 

"-- c P=h -c goals n - g is desirable to conduct^ at Y 
t^h-je^ temperature of over the glass t r-a n-s~— 
i— t-r-o n point h p r a n s a — ai-t- the t cmp o r - a t u r - c 
soaking jp^eed is fast. p/i)(Uei^ 



T-fa-e u L Ii e-r p «g-n d n g t ion method for^purge 

resin c gmp n n i t r i o-rt Q f the present l n v o n t^=z^ 
i-enT may be 'conducted, as follows. * 

The thermoplastic resin and borate 
ester of po 1 yoxya 1 ky 1 enejt are fed 
^plastic processing machine or bunbury 
mixer, in which, they are blended and 
extruded f . r o m up e zing die ha v i n g 

many h=o=i-^P of 3 ~ 7 mm d iame te.r 



A 



Each extruded s t r i n g cut to form 

H 1 1 o 4 jpf 1 n g length of 3 — 7 mm. 

"iTl c-a-s-e the amount of the borate ester 

of polyoxyalkylene)t is less than 0. 1 

parts by weight, the resin composition, 

^i^^ — 

for purging does not exhibit the c }^e-a-ft- <r 7,^ 
and p C r r - g r ' n g effect*, a - n d i-tt- — c a a - e more 




r^h, In -h n n n ii n n t-h-e uniform polymer ffOi&^b ® 

blend is barely obtained. ' g ft^j*/ 0 ^* 

U 

EXAMPLE 

Now, the resin c-o-m p o r i t i o a x for purging 
away c ontaminan t in the plastic p roc e-s-s ^ 
i^nrg machine according to the present 
invention will be described in further / 
detail with reference to J^^^m^=^^l^^ flxfl^f^S 

However, it & B b = firm.d be understood that 
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the present invention is by 
restricted by such specific 



n o me a n s 
E - x ampl g .t 



Example 1 

Borate ester of polyoxyalkylene e *ttt— 
es-Tid by chemical formula (2) was ob^rtn-oW^ 
e-tf^b y following synthesis process. 

In a 7 0 00 ml flask equipped. with three 
inlet pLxSSf 6 and displaced by- nitrogen -gas 
were - charged 1 4 6 g (1 mole) of triethyl 
borate [B (OC 2 H 5 ) 3 li 1. 2g of di butyl tin 
dilaurate and 50 ml of benzene. 

Subsequently,^ the solution in the 
flask w^T^^*w4=t=h 9 9 6 g (3 mole) of 
tripropylenegly c^o^ t^ig thylenglycol c ^l{ CiA ^ 
monome thy 1 ether^under stirring c- o n d i t i 
p^T to obtain uniform bl ended solution. 

Subsequently, the solution in the 
flask was stirred for 13 hours at 9 ( ^ l ^t> 
under c o nditio-n — e-f distillation to 

remove ^ ethanol and benzene as the 
byproduct^, obtain 1 0 0 2 g (0. 9 9 mo 1 
borate ester of polyoxyalkylene e x^p-f+e— 
s-s-e-rf- by chemical formula (2). 

In a vessel, 9 9.0 parts by weight of 
high pressure low density polyethylene 
(made 'b'y. Nippon Unicar Company Ltd., mel t 
mass flow rate 1. 2g/10 min., density 0. 923 
g/cm 3 ) and 1. 0 parts by weight of borate 
ester of polyoxyalkylene expressed by 
chemical formula (2) obtained by above ^AiX*? 
mentioned method were blended for 5 uri u 
ut^s u-B-d-eS^ r o o mt emperature to obtain 
mJ^M^^bm "The mixture was thrown i-a— 
tX t/e continuous blending extruder (made 

30 



r- r 




PETLOSENE . ~* 

batch (made by^kyo I nk Company Ltd., 
3152> blue C J?£^). Then the obtained 
dry -blend of 100kg w^thrown t dropper 



by K. C. K. Company Ltd., machine name K. C. K 
8 0X2-3 5 VEX type) to produce ^ ri . m ^ Min J- 
composition for purging away . 

pelfet f o r m h a v i n g ^1 e n g t h of 

mm andjdiameter of 3mm. 

The resin composition was named tln^ 

Spurge resin composition (1). ^oX*^ " 

Subsequently, the purging effect ^ 
test was conducted by following 

Z^Z^^fs Pared by blending 9^ 

^j^jSti* (made by Toso Company^d., 
PETLOSENE 18 3) with 5kg of -e-e-l-o-«-r m a s t e j 

n e 
:o p 

OI \^^tuder having-65mm diameter 
screw. Then the dry-blend w-e-^e fed into 
^extruder to be heat-kneaded, 

■ After 100kg o i^k r y - b 1 e n d were passed 
through the extruder, the purge r e s in 
composition (1) for purging away c ITOT^r-- 
Wof the present i n v e n t i o^o b t a i n e d 
by above mentioned method *«e fed to 
. the same extruder and passed throujh^t^, 
^^-^ ^r l u-M u comp n rit. 4^^ the 
residue of above-mentioned master 
batch which w^Sft? stuck or a d h e r e d ^t o the 
M^of the screw and barrel w-e^ e 

called as d-e-e-o 1 u u i i - 
> .=5=nT^ ^£ 

As the blank t e s t , p d e c o 1 o u r i z a t i o n 
test were conducted except that-the 
resin composition for purging away 
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taminant of the present invention was 
exchangeable non-colled linear low 
density polyethylene (made by Toso 

Company Ltd., FS 240A). fe ^_ Go*w/5£yvWvs 

Also, comparative r e s i n conrpj^^ 

ti ^I and comparative p-a^g e resin c 
os-i-^K II were prepared for coeparati^ 
^ 0 i .^4 rt a ^ ^n-^^t, which were e-^4^_a_- 
l_e-a-* to the conventional purge resin 
composition as described in^bove "Dcsc- 
j^j^^ of the Related Art;^ 

Comparative parge resin composition I 

Resin composition consisting 99.0 
weight % of high pressure low density 
polyethylene (made by Nippon Unicar 
Company Ltd., melt ma s s f low r a t e 1.2g/10 
min.. density 0. 9 23g/cm') and 1.0 weight /. 
of poly(9)oxyethylene nonylphenyl ether.. 

Comparative parge r e s i n c o m P o s i t i o n II 

Resin composition c o n s i s t i n g 9 9 . 0 
weight % of high pressure low density 
polyethylene (made by Nippon Unicar 
Company Ltd., melt massflow rate 1.2g/lP 
min., density 0. 9 2 3 g/cm= and 1.0 weight /o 
of poly (II) oxyethylene dodecylether 
s o d i urn sulfate. 

Result of decourrization of 
purge resin composition (1) 

Each purge resin resin composition 
«~ used till decolouration were ortr^ 
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2 2kg 
2 8 0kg 

•2 5 0kg 



2 3 0 kg 
Caw W,S2fi*>- 



rved wereas follows 

• Purge resin composition (1) 
of the present invention 

•Blank t e s-t 

• Comparative parge resin 

composition I- 

• Comparative parge resin 

composition II 
According to the above 
>-r-e- c u g il 1 2 u d that the purge resin 
^^j^a-n—fF) was excellent compared to the 
comparative purge resin »>iup o 3 i t i o n, a*f^'W5 
because the u-s-e-d a m o u n t of purge resin 
compos i t ion (l^wfs about 10% of the 
amount 
compos 
and time 



c o m p 



a s l r* ' 



of conventional 

i t l on _„ 

s ar-^-4--BrgT (f 

Example 2 




Borate ester of p.olyoxyalkylenes e-*^T£7- , 
es^s^d- by chemical formula (8) was obHrlT-5W^ 
e^J- by following synthesis process. 

In a 7000 ml flask equipped with three 
inlet .pefcafe^nd displaced by nitrogen gas 
were charged 146g(l mole) of triethyl 
borate [B (OC.H.) ,']. 1. 2g of di butyl tin 
di laurate and 50ml of. benzene. 

Subsequently.^the solution in the 
flask re£ yVd-d*?rd^ wkfc=f -fa, 7 5 6 g(3 mole) of 
pentylethyleneglycol monomethyl ether ^ 
under stirring c o-a-d ition to obtain 
{_f^x~m blended solution. 

Subsequently, the solution i n the 
flask was stirred for 13 hours at 9 5t 
under t h^_c_o-n^4-*-+^rir-o-^d isti 1 1 a t i o n^ to 
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remove > ethanol and benzene as the 

obtain 7 5 8 g (0. 99 mole) of a ^ 
borate ester of p o 1 y o x y a 1 k y 1 e n e eW -e-^^ 
s^e*e-d- b y chemical formula (8). 

In a vessel, 99.0 parts by weight o f 
high pressure low density polyethylene 

(made by Nippon Unicar Company Ltd., 
m elt mass flow U^e 1. 2g/10 min., density 
0. 9 2 3 g/cm 3 ) and 1. 0 parts by weight of 
borate ester of glycol e t h e r e x p r e s s e d 
by chemical formula (8) obtained by above 
mentioned method and 1.0 parts by weight 

of polyo^ethylene(9)laury^amine we.r^ 

blended for 5 " » * » « ^V^"*? r °° m * *^X^ 

to obtain^^fc: ^'U^SK:^ 
r^was thrown into tj^c e-n- t i nuou s -b+^ n^ 
UMrtHM^^^ade by K. C. K. Company Ltd., 
machine name K. C. K 80X2-3 5 VEX type) ^to^_ 
produce t^resin composition for p-u-r-g^ 
jj^g away / contaminant a pel'let form 
havingjength of 3mm and^diameter of 3 mm. 

The resin composition was named t-h c r c 
a^TO^resin composition (2). ^JuJ^- 

Subsequently, the purging effect v <r-r-u- 
a^-t-o-n test was conducted by following 
procedutes.^^J^J 

D-*-y blon d w^s prepared by blending 
kg of^^^Wl.ow density .p_- e 1 y P o A 
e-ne 4-iS2?(made by Toso Companjrltd., 
PETLOSENE 18 3) with 5kg of c-o-4-W master 
batch(made by Tokyo Ink Company Ltd., PEX 
3152, blue c«-£*S?W T hen the obtained 
dry-blend of 100kg w-e^thrown t o^ o p p e r 
of gA» tuder having^6 5mm diameter 
screw, ^hen t h e d r y - b 1 e n d w-e-£e - f e d into 
extruder to be h e a t - k n e a d e d . 
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After 100kg of dry-blend were passed 
through the extruder, the purge resin ^ \^ iiA ^J^ 
composition (2) for purging away c (nrt-a*^- 
n-e-trt of the present i nven t i ob t a i ned^ 

by above' mentioned me t h o d t$sbs=& fed t-cr 
the same extruder and passed thr oji^ ±-bre 

s,a-i-d — p-y-f^-^-e ibsU — coinpusiliuu L I the 

residue of above mentioned G-©-4-e-u r ma s t e r 
batch which w stuck or adhered to the 

su^^T'of the screw and barrel were 
purged. 

Result ofdecourrization of 
purge resin composition (2) 

Each purge resin amount used till d -e-s-o-cL 
ljaju-r-i- zati - on w^h^ observed were as 
f o 1 1 o w s . 

• Purge resin composition (2) 

of the present invention -— * - - — 2 0kg 

• Blank test ^ — - ■ • - 2 8 0kg 

•Comparative parge resin 

composition I • • ^— - - 2 5 0 k g 

• Comparative parge resin 

composition I I ^-Wr^rTTC^-. ^. 2 30kg 

According to the above result, it w*-s 
r c c o g n i ¥h^tp urge resin composition 

(2) of present invfrtion. was e x e n t \ &6eM j % )2 

compared to the other purge r *e a i a ,, b-e-e-a-- 
u_s_e^ the u-«^-~ amount of purge re s Itl^ c omp - - 
oJEfiSSr-oi the present invent i on.wa s 
about 1 0 % of the u~s^tl amount of convent-- 
io*rT-*u*S*f resin MB p«TO? "S.ul t 1., 
tn iich ir^T-P- cost and time s aving,- 1)Al"^p 
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WHAT IS CLAIMED IS 
1. A resin composition for purging away 
contaminant in the plastic processing 
machine comprizing 

(A) 100 parts by weight of a thermoplas- 
tic resin 

(B ) 0 . 1 — 10 parts by weight of a borate 
ester of polyoxyalkylene expressed by 
the following general for m u la ( 1 ) 



r4och 2 ch 2 -} j (o%chch3^o. 



(1) 



wherein R 1 , R 2 and R 3 are independently 
selected from group consisting of hydro- 
gen and hydrocarbon group, a, b, c, d, e and 
f are positive integers independently 
from 0 to 30 whose sum is from 6 to 80. 

2. A resin composition for purging away 
c on t ami nan t i n the plastic processing 
machine- according to claim 1, which 
further comprizing 

(C)0. 1-10'. parts by weight of a 
ami nog roup containing compound. 

3. A purging method of a contaminant in 
the plastic processing machine by 
passing the resin compos ion of claim 1 

or 2 through inside of said plastic 
processing machine. 
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ABSTRACT 

Disclosed is a resin composition for 
purging away contaminant in the plastic 
processing machine and a purging method 
of a contaminant in the plastic process- 
ing machine using the resin composition. 

The resin composition comprizes a 
thermoplastic resin and borate ester of 
polyoxyalkylene. 
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